The prostate gland develops from the urogenital sinus as epithelial buds projecting into the surrounding mesenchyme. The role of the mesenchyme in this process was determined using sinuses from normal and androgen-insensitive Tfm mice which are deficient in androgen receptors. Epithelium and mesenchyme from both types of sinus were separated and recombined and the recombinants grown in organ culture in the presence of testosterone.
INTRODUCTION
The prostate gland develops from its anläge, the urogenital sinus, as buds projecting from the endodermal epithelium into the surrounding mesenchyme. This process is androgendependent (Jost, 1965) . Recent work (Lasnitzki & Mizuno, 1977) has shown that testosterone, dihydrotestosterone or association with fetal testes induce prostate glands de novo in male and female rat urogenital sinuses grown in organ culture, but that the response of the female sinuses declines with advancing fetal age.
Experiments using epithelial-mesenchymal recombinants have indicated that the mesen¬ chyme plays a decisive role in the formation of the fetal gland and have demonstrated that the mesenchyme is a target for testosterone and, like the epithelium, converts it to dihydrotestosterone (Bard, Lasnitzki & Mizuno, 1979) . Interestingly, mesenchyme from androgen-unresponsive female sinuses contained similar levels of 5a-reductase to those derived from the younger male and female sinuses. This finding suggested that the inductive capacity of the urogenital mesenchyme does not depend exclusively on its content of 5a-reductase but may be associated with the presence of mesenchymal androgen receptors. This view is supported by the results of Cunha & Lung (1978) (Lyon & Hawkes, 1970) and their androgen-insensitivity has been attributed to a deficiency in androgen receptors (Ohno, 1977) .
The experiments of Cunha & Lung (1978) involved cultivation of epithelial-mesenchymal recombinants followed by implantation into male hosts. In this system, the final interpre¬ tation of results is complicated by the presence of hormones other than androgens in the host. Therefore, in the present work an organ culture system was used throughout. The aim of the investigation was to re-examine the role of mesenchymal receptors in the induction of the fetal prostate. For To determine the time-course of prostatic bud formation in situ and in vitro, whole urogenital sinuses from 14-5-to 17-5-day-old normal male mouse fetuses were fixed directly for histological observation or explanted without testosterone. The sinuses were grown for 4-7 days on agar clots contained in embryological watch glasses at 37°C by modification of the method of Wolff & Haffen (1952) . The clots consisted of 0-5 ml 1% agar dissolved in Medium 199 and 0-5 ml Medium 199 with 20% fetal calf serum.
Separation of epithelium and mesenchyme and explantation of recombinants Urogenital sinuses from male 15-5-day-old embryos were used for the procedure and treated with 0-03% collagenase solution for 2 h at 37°C. Great care was taken to ensure a clean separation. The figure 1 gives the experimental design used for separation and recombination.
Text- fig. 1 . Experimental design by which sinus epithelium (E) and mesenchyme (M) from 15-5-day-old embryos obtained from normal wild-type mice (N; unshaded areas) and from mice with testicular feminization (Tfm; stippled areas) were isolated, recombined and explanted in the presence of 0-4 µg testosterone/ml medium.
The recombinants were grown for 4 days at 37°C on agar clots into which testosterone had been incorporated at a concentration of 0-4 µg/ml. Whole sinuses from normal wildtype mice were explanted under the same conditions to serve as controls.
All the expiants were fixed in Bouin's solution, embedded in paraffin wax and serially sectioned at 5 µ . All the sections, including those obtained from sinuses fixed directly after removal from the fetuses were scanned for epithelial buds and the results were expressed as the proportion of sinuses showing bud formation and the average bud number per sinus.
RESULTS
Urogenital sinuses are exposed to endogenous testosterone with advancing fetal age resulting in the spontaneous appearance of prostate buds after explantation into androgenfree medium. To study the androgen response of epithelial-mesenchymal recombinants in vitro it is essential to exclude such sinuses. In preliminary experiments, therefore, the time of appearance of prostatic buds was examined as a function of fetal age in urogenital sinuses from normal mice in situ and after explantation into control medium. Table 1 shows that prostatic buds appeared first in 17-5-day-old urogenital sinuses in situ and that 16-5-and 17-5-day-old sinuses formed them in vitro in the absence of testosterone. Sinuses from fetuses of 14-5 and 15-5 days of age did not develop prostatic buds under the same conditions but formed them in the presence of testosterone (Table 2) . Accordingly, 15-5-day-old urogenital sinuses were used for the recombination experiments.
Prostatic bud formation in epithelial-mesenchymal recombinants exposed to testosterone It may be seen from point to the same conclusion and suggest that the mesenchyme is a target for androgens. Kratochwil & Schwartz (1976) , Drews & Drews (1977) and Dürnberger, Heuberger, Schwartz, Wasner & Kratochwil (1978) have demonstrated that mammary gland mesenchyme from Tfm mice is unable to mediate the testosterone-induced regression of mammary gland rudiments. Thus, sensitivity of the mesenchyme rather than of the epithelium may be a general requirement of androgen-induced epithelial-mesenchymal interaction.
The effect of testosterone on the induction of the fetal prostate gland is mediated through its principal metabolite, 5a-dihydrotestosterone (Wilson & Siiteri, 1973) and the presence of 5a-reductase has been demonstrated in both rat urogenital epithelium and mesenchyme (Bard et al. 1979 ). However, androgen-insensitive mesenchyme from old female rat sinuses contains similar levels of the enzyme as the androgen-responsive mesenchyme. Bullock & Bardin (1972) and Bardin, Bullock, Sherins, Mowszowicz & Blackburn (1973) have shown that in preputial glands from mutant androgen-insensitive Tfm mice the content of 5a-reductase is normal but that androgen receptors are absent in the tissue.
It seemed, therefore, that the inductive properties of the mesenchyme do not depend exclusively on the formation of 5ot-dihydrotestosterone but require the presence of androgen receptors. It is tempting to link the inactivity of the mutant mesenchyme with a deficiency or absence of such receptors. Recent findings of nuclear androgen receptors (Sirett, Janeczko & Grant, 1979) and of androgen-induced RNA synthesis (Lasnitzki, Whitaker & Withycombe, 1975) 
